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Root System Characteristics of Herbaceous Plants at Different Sites of

Aquatic-terrestrial Ecotone of Lijiang River

LI Qing-shan, WANG Dong-mei, XIN Zhong-bao

(State Key Laboratory of Soil and Water Conservation and Deserti fication Prevention .

College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: The root system characteristics, such as root length, root surface area and root biomass in different
soil depths were studied to assessed the correlation between root system characteristics and aboveground bio-
mass, root-shoot ratio. This research was conducted on gentle slope, steep slope, middle bar and artificial
bank slope of four typical site types on the aquatic-terrestrial ecotone of Lijiang watershed. The result
showed that: (1) Within the same site type, the root biomass, aboveground biomass and root-shoot ratio of
different main herbaceous plants were different significantly; Root length and root surface had some differ-
ences in different site type. On steep slope and artificial bank slope, there were significant differences be-
tween root length and surface area( p<C0.05). On middle bar, the difference of root surface area was signifi-
cant(p<<0. 05). (2) Polygonum hydropiper and Conyza canadensis grow best on the gentle slope. Steep
slope was the most suitable site for Sida rhombi folia 1.. and Achyranthes bidentata Bl. The middle bar was
the most appropriate area for Tatarian aster and Artemisia argyi. Artificial bank can provide the optimum
environment for the growth of Humulus scandens Merr.
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1
/cm /% (gecem ?) /%
1 N25°14'01"E110°18'50" N 20 30 1.27 30. 28
2 N25°12'11"E110°21' 08" . 28 30 1. 38 25.90
3 N25°14'27" E110°17'50" . R 30 50 1.19 28. 84
4 N25°24'03" E110°19'45" N 15 30 1.23 26.59
5 N25°20'28"E110°19'54" . 30 30 1.25 18.77
6 N25°13'24" E110°20'10" . 15 40 1. 14 19.11
7 N25°12"13"E110°21'35" 65 10 1.42 13.10
8 N25°23'59"E110°20"15" . 45 15 1.42 16.03
9 N25°10'50"E110°24'19" N 60 8 1. 34 19.31
10 N25°14'21"E110°18'19" 48 5 1. 44 15. 33
11 N25°13'36"E110°19'29" . <10 60 1.55 27.36
12 N25°14'29"E110°18' 10" N 17 40 1.77 29. 90
13 N25°12"33"E110°20'33" N 15 40 1.73 28. 27
14 N25°10"24"E110°25' 34" N 20 30 1.65 20.01
15 N25°14'28"E110°17'57" . 80 15 1. 65 12.77
16 N25°12'57"E110°20"35" . 90 5 1.56 11. 40
17 N25°15'31" E110°30'25" 120 5 1.53 12.10
18 N25°11'07" E110°24'52" . 90 5 1.46 12.78
1.2.3 Excel « 2, ,
. SPSS C D, ) (
20 One-way ANOVA , 2), 4 ( N N . )
o )
) (93.08 cm) > (85.83 cm) > (83. 26 cm)
> (82.52 cm); s
2.1 = > = ;
2 , , > > > )
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106. 60a(a)  98.87c(ab)  83.60b(bc) 81.80b(bc) 77.68b(bc) 59.87h(c) 45. 55a(e)

104. 46a(c) 211.0laCa) 114.61a(c)  67.44(Ccd) 134.49a(b) 42.36a(d)
fem 83. 26b(ab) — 85.83b(ab)  93.08b(a)  82.52ab(b) — —
42.16c(d) 164.86b(a) 112.57a(b) 103.64a(b) 88.46a(bc) 60.20b(c) 34.41b(d)
52.73a(b) 68. 59a(a) 45.10c(be)  30.55b(c) 42.62b(be)  45.20b(be)  38.08a(c)
. 25.68b(d)  57.50b(b)  45.93c(c) 15. 83d(e) — 68.52a(a) 20. 73b(d)
/em 54. 12a(h) — 115.08a()  24.71c(e) 121, 05a(a) - —
11. 19c¢(d) 40. 06c(b) 63. 84b(a) 67.45a(a) 36.86b(b) 28.95¢c(be)  15.50c(c)
1. 22a(e) 4. 67a(b) 2.28b(d) 0. 88b(e) 4.12b(b) 2.79c(c) 5.69a(a)
0.52b(e) 4.55a(b) 2.46b(c) 0. 66c(d) — 6. 34aa) 2.08b(c)
(g/ 1. 09a(c) — 3. 16a(b) 0. 73b(d) 7.43a(a) — —
0.44b(e) 4. 25a(a) 1.97c(e) 1. 18a(d) 3.62b(b) 4.96b(a) 0.81c(d)
[ ; (p<<0.05),
(p<20.05),
, N > >
ol N N C 2, ,
« 3, s o
(p=<<0.05) s (p<<0.01)( 3),
(p<<0.05)( 3), , : , ,
, 115.08,63.84,45.93,45.10 cm* (. 2),
, o (p<<0.05)C  3),
, 2.3
2 ( 2); : > 4 )
; : > .
> o Y b b
(p<<0.05)( 3), (5.82 g/ ) ,
s (0.21 g/ )3
b b Y A b 2’
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« 2, s
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3 One-way ANOVA(p )
0.027 0. 005 0. 147 0.598 0. 886 0.012 0. 326
0.016 0.236 0.010 0.003 0. 006 0.043 0.03
0.029 0.118 0.088 0.017 0.032 0.017 0.022
( ) Y
4
(g/ )
0. 48e(a) 0.21e(b) 0.53d(a) 0. 18e(b) 2.54a(a) 2.48b(a) 2.06a(a) 2.44b(a)
1. 77c(a) 1. 64c(a) — 1.49c(a) 2.64a(a) 2.77a(a) — 2.85a(a)
1.48d(a) 1.55c(a) 1. 62b(a) 1. 15d(b) 1.54c(b) 1.59c(b) 1. 95b(a) 1. 71c(ab)
0. 94e(b) 0. 74d(c) 0.81c(c) 1. 13d(a) 0. 94d(b) 0. 89d(b) 0.90c(b) 1. 04d(a)
2.26b(b) — 3. 85a(a) 1. 94a(c) 1.82c¢(b) — 1. 93b(a) 1. 87c(a)
1. 28c(o) 2.96b(a) — 1. 86a(b) 2. 18b(b) 2. 14b(b) — 2.67b(a)
5. 82a(a) 3. 44a(b) 1. 75b(c) 0.98d(a) 0. 60d(b) 0. 46e(c)
, (
. )
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